Crohn's disease on small bowel follow-through. Can J Gastroenterol 2001;15(5):337-340. Lesions in the terminal ileum are often difficult to visualize on routine small bowel follow-through (SBFT) and may require further investigation to rule out associated abnormalities in the ileocecal valve or cecum. This may be done by peroral pneumocolon at the same sitting as the SBFT, but may require bowel preparation. Two cases of cecal carcinoma that were initially diagnosed as Crohn's disease on SBFT without further investigation of the cecum are reported.
S mall bowel follow-through (SBFT) continues to play an important role in the diagnosis of lesions occurring in the ileum (1) . One of the most important indications for small bowel barium studies is for suspected Crohn's disease (1) . Investigations have shown good accuracy of a well performed SBFT in the diagnosis of Crohn's disease in the majority of cases (2, 3) . However, lesions in the terminal ileum can sometimes be difficult to visualize and interpret, and, therefore, require further investigations to clarify the diagnosis. Associated abnormalities may also occur more distally in the ileocecal valve, cecum or ascending colon. If these regions are not visualized well initially on SBFT, further investigations may be required to assist in the interpretation and clarification of findings.
Two separate cases of adenocarcinoma of the cecum that were both initially diagnosed as Crohn's disease by SBFT are reported. Both of these cases stress the importance of evaluating the cecum when the terminal ileum, ileocecal valve or cecum appears to be abnormal, or if patients have symptoms that warrant further investigation. The present report discusses whether a barium peroral pneumocolon should be performed for reassurance of the diagnosis when the terminal ileum, ileocecal valve or cecum is not adequately visualized. This procedure can be done in the same sitting as an SBFT and helps to determine a more definitive diagnosis.
To obtain a satisfactory SBFT study, it is important to have reasonable flow of contrast through the bowel. Fecal material in the bowel can slow transit time and obscure the findings. Traditionally, no routine bowel preparation has been given to patients requiring an SBFT. However, bowel preparation may be a reasonable and necessary step in order to gain more diagnostic information and to decrease stool burden, particularly if a peroral pneumocolon is performed in the same sitting.
CASE PRESENTATIONS Case 1:
A 52-year-old woman had a significant gastrointestinal history including episodes of gallstone pancreatitis (which resulted in a cholecystectomy), choledocholithiasis, pancreatic pseudocyst and post-endoscopic retrograde choledochopancreatography pancreatitis. She also had a stool culture that was positive for Plesiomonas shigelloides. In March 1989, a double contrast upper gastrointestinal series and dedicated small bowel examination were performed that showed thickening of mucosal folds in the terminal ileum associated with a large ileocecal valve. The cecum was malpositioned and located in the midabdomen. There was a 'picket fence' appearance to the distal 12 cm of the terminal ileum (Figures 1,2) . Considerations for the diagnosis included an atypical appearance of Crohn's disease, lymphoma, inflammation secondary to pancreatic fluid or hemorrhage within the bowel wall.
A repeat dedicated small bowel examination was performed three months later. A narrow 3 cm long stricture was present in the most distal ileum associated with minimal dilation of the adjacent 25 cm of small bowel. Minimal nodularity of mucosa was identified in a short segment of ileum adjacent to the stricture. The cecum was again malpositioned. The differential diagnosis of the stricture included Crohn's disease or a postinfectious stricture. No further investigations were performed at that time.
Shortly after the second SBFT, the patient presented to hospital with a bowel obstruction that was thought to be secondary to inflammation from presumed Crohn's disease. A hemicolectomy was performed and revealed adenocarcinoma of the cecum (Duke's C) involving the ileocecal junction and one sampled lymph node positive for malignancy. Case 2: A 37-year-old woman presented with a history of right upper quadrant crampy abdominal pain in July 1997. An SBFT demonstrated that the proximal ascending colon was irregularly narrowed with a nodular mucosal pattern and areas of ulceration accompanied by foreshortening of the ascending colon. There was a short segment of terminal ileal disease involving the distal 2 cm of terminal ileum ( Figure 3) . The findings were consistent with Crohn's disease of the ascending colon and a short segment of the terminal ileum proximal to the ileocecal valve. No further investigations were done at that time, and the patient was treated with 5-acetylsalicylic acid and steroids for suspected Crohn's disease.
This patient subsequently became pregnant and soon after delivering the baby developed a mass in her right mid- 
Figure 2) Detailed view of small bowel follow-through demonstrating narrowed terminal ileum (white arrow) and a large lobulated ileocecal valve (black arrows)
abdomen with increased abdominal pain and nausea. An abdominal ultrasound in April 1998 noted marked circumferential thickening of the wall of the cecum and ascending colon corresponding to the changes consistent with Crohn's disease in the previous SBFT. There was a small collection of fluid contiguous with the ascending colon, thought to represent a small abscess. A repeat SBFT in May 1998 showed a mass involving the cecum and ascending colon, the appearance of which was suggestive of an adenocarcinoma (Figure 4 ). This was confirmed by colonoscopy, and a right hemicolectomy was performed. The final diagnosis was an adenocarcinoma of the cecum and ileocecal junction (Duke's C) with two of the sampled lymph nodes positive for malignancy.
DISCUSSION
Peroral pneumocolon: Fluoroscopic spot films of the terminal ileum obtained at the conclusion of an SBFT may not adequately show the ileum, ileocecal valve and cecal tip (4) . Peroral pneumocolon is a simple adjunct to the conventional SBFT, and involves retrograde insufflation of air per rectum to distend the ileum and cecum after barium (taken orally) has reached the ascending colon during the SBFT (4). Insufflation of air with the patient in the prone position allows reflux into the distal ileum (5). The examination is indicated if the patient is unable to tolerate barium enema studies, if a detailed view of the ileocecal region is necessary (especially if inflammatory bowel disease is suspected), for re-evaluation of a suspicious region noted on an SBFT or if filling defects are noted within the right colon (5) .
Studies have confirmed the diagnostic value of the test, such that in most cases retrograde air insufflation yielded additional diagnostic information (4). As well, the test is feasible for all age groups (4). It does not require extra preparation and is an easy, reliable and effective adjunct to the SBFT (4). The retrograde examination of the distal small bowel has been described as being frequently superior to the conventional SBFT (6) . It takes about 6 to 8 min to perform, so it is not a time-consuming additional examination (7) .
Air insufflation can cause patient discomfort, which must be considered when using this technique (4) . Although patient discomfort has been described, there were no reported procedure-related complications (4) . Some authors recommend the use of glucagon to reduce discomfort and promote opening of the ileocecal valve; however, this is not routinely given to patients (5,7). Despite the benefits described, the peroral pneumocolon is not an alternative to the SBFT, but should be used as an adjunct, especially when further clarification of the diagnosis is needed (4). Bowel preparation: Accurate radiology of the colon is the result of thorough cleansing of the wall and lumen before examination (8) . Bowel preparation is important because of the danger of mistaking a tumour for the ileocecal valve or fecal material (9) . In addition to simulating polyps, retained fecal material slows the flow of barium and prevents uniform coating of the mucosal surface (10). Recommendations for bowel preparation before a barium enema are clearly documented and include an oral polyethylene glycol preparation the night before the examination, or a high cleansing enema the morning of the examination (9,11). Most centres do not routinely request bowel preparation before SBFT, but the patients are asked to have nothing to eat or drink following midnight the night before the test. Some technicians report that occasionally fecal material may remain in the cecum or ascending colon, which can retard the flow of contrast material, delaying the procedure. If a peroral pneumocolon is then performed, fecal material may obscure the findings, causing inaccuracies. It has been reported that missed lesions are often due to poor bowel preparation, which stresses the importance of a clean colon, especially if imaging the cecum (12) . Therefore, bowel preparation may be necessary before a small bowel study, particularly if there is a possibility of peroral pneumocolon. Cecal carcinomas: Cecal carcinomas can be large, proliferative polypoidal masses that may extend to involve the proximal small bowel, mesentery or distal ascending colon. These have been described as closely resembling other pathologies such as Crohn's disease (11) . It has been reported that pseudopolyps of inflammatory bowel disease can occur in large clusters or masses that may be indistinguishable from carcinoma (13) .
There are reports that describe carcinomas of the cecal region that have been misdiagnosed by barium enema studies (1) . Before the use of air contrast, 20% of colon cancers were overlooked with examination by barium enema (14) . However, there are few reports in the literature of cecal carcinomas that have been misdiagnosed by SBFT. This is likely due to the fact that the contrast investigation of choice for the suspected diagnosis of cecal carcinoma is a barium enema. However, patients who are investigated for suspected Crohn's disease are likely to undergo an SBFT initially, in order to search for terminal ileal disease.
CONCLUSIONS
In both cases presented, an abnormal or prominent ileocecal valve or terminal ileum was noted on SBFT with a presumptive diagnosis of Crohn's disease, but the area was not further examined with air contrast. Short et al (9) recommended routine examination of terminal ileitis. This early recommendation emphasizes the need to examine abnormalities of the terminal ileum adequately. Peroral pneumocolon is a well tolerated and effective diagnostic tool to be used when abnormalities of this area appear on the SBFT. The examination can be done in the same sitting as the SBFT and does not require further preparation at the time of the study. It is time efficient, and does not cause unnecessary anxiety by scheduling a second examination to clarify a questionable diagnosis.
It is also important to stress the need to prepare the bowel adequately for examinations, in order to reduce study delay and increase study accuracy. This is particularly important in cases that may require a peroral pneumocolon at the same sitting. Judicious use of air contrast with SBFT and use of bowel preparation help to increase overall diagnostic accuracy for lesions involving the distal ileum, ileocecal junction and cecum.
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